Although there are studies of the influence of rural-urban migration on contraceptive use in Africa, one question poorly explored is how the urban destination context shapes rural-urban migrants' use of contraceptives. Using data from the 2003 Mozambique Demographic and Health Survey, we examine the effect of community context in urban areas on recent female migrants' use of modern contraceptives. We find that recent female migrants, particularly newer migrants, have disadvantages in using modern contraceptives. We also find that the context of migrants' receiving areas in urban areas shapes migrants' use of contracepti ves. Living in a community with high percentage of women who discussed family planning with others, in a community with high level of female education or in a wealthy community has a positive effect on using modern contraceptives. While residing in a community with major transport problems has a negative effect. The study finds, however, that it is the persisting high level of strong fertility desires which is a major barrier to contraceptive use in urban communities. 
Introduction
The African continent is one of the regions of the world with the highest urban growth 1, 2 . Although natural population growth in cities is the major driver of urban population growth in Africa 3, 4 , an important part of the African urban population growth is driven by rural-urban migration 3, 5 . Most rural-urban migrants in Africa live in slums and peri-urban areas with improper transportation infrastructure and poor quality health services 6 . In comparison to urban non-migrants, rural-urban migrants in Africa and other developing regions of the world are typically disadvantaged in many features of reproductive health. In sub-Saharan Africa, May and McCabe reported that rural-urban migrants lacking accurate information about HIV/AIDS and its prevention were at heightened risk of getting HIV/AIDS and other sexually transmitted diseases in Tanzania 7 . In a study of rural-urban migration and premarital pregnancy in Kenya, Xu and colleagues found that women who experienced one or two moves or those whose most recent move occurred in the past seven to
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twelve months were at an elevated risk of premarital pregnancy compared to non-movers 8 .
The disadvantages of rural-urban migrants in reproductive health outcomes were reported in other developing regions. For example, Zheng and colleagues reported that rural-urban migrant women in China lacked basic information about reproduction including about where and how to get contraceptives 9 . The literature typically seeks to explain the relationship between rural-urban migration and contraceptive use following three hypotheses -the selectivity hypothesis, the disruption hypothesis and the adaptation hypothesis [10] [11] [12] [13] . The selectivity hypothesis claims that rural-urban migrants are a selected group in terms of unobserved and observed characteristics such as age, education and marital status that make rural-urban migrants use of contraception more similar to that of the population in urban areas of destination. The disruption hypothesis argues that shortly after migration, an interruption in the supply of contraceptives can lower rural-urban migrants' use of contraceptives 10 . Finally, the adaptation hypothesis states that rural-urban migrants will gradually adapt to a pattern of higher use of modern contraceptives typical of urban areas. One question less explored in the literature is how the destination context influences the adaptation process of rural-urban migrants' use of contraception.
Although there are studies of the influence of rural-urban migration on contraceptive use in Africa 5, [11] [12] [13] there is still a limited understanding of how the urban destination context shapes ruralurban migrants' use of contraceptives. As ruralurban migration in Africa and other developing countries is still a significant phenomenon 3, 14 , a better understanding of contextual factors that constraint or encourage the use of contraception among rural-urban migrants may have implications for improving the reproductive health experience of this group in urban areas. In this study we investigate how the community context of urban destination areas shapes female ruralurban recent migrants' use of modern methods of contraception in Mozambique.
Mozambique 18, 19 . Despite slight decline of total fertility in urban areas from 5.1 in 1997 to 4.5 in 2011, total fertility rate in urban areas remains high in Mozambique 20 . In rural areas, total fertility rate in Mozambique has increased from 5.8 in 1997 to 6.6 2011 20 . In part, this may be due to the low use of modern methods of contraception in Mozambique. Although the family planning program in Mozambique has more than 30 years it has had little success in increasing the use of modern methods of contraception. In 2011, the proportion of women married or in union using modern methods of contraception in Mozambique was 21% in urban areas and 7% in rural areas 20 . Recently, the government of Mozambique has launched a new strategy aimed at increasing access and use of family planning services 21 . Examining how the context shapes female ruralurban migrants' use of modern contraceptives in urban settings may have implications for the development of local level efforts to promote reproductive health of female migrants in urban areas.
Conceptual Framework
This study is informed by the notion that space and place have an impact on health outcomes such as contraceptive use 22 . Indeed, Macintyre and Ellaway have argued that "where you are" and "who you are" influence health outcomes 23 . The effects of place on health outcomes have been explained using two main ways. On the one hand, there is the idea that geographical patterning of health outcomes is due to clustering of individuals with similar attributes [24] [25] [26] . This perspective argues that the association between place and health outcomes is related to shared attributes among place's residents 21, 23 . On the other hand, there is the idea that there are place's physical and social opportunity structures that shape health experiences of whole groups over and above the influence of aggregate individual characteristics [24] [25] [26] .
The approaches presented above suggest that characteristics of urban areas could shape the contraceptive experience of female rural-urban migrants over and above their individual characteristics. For example, communities in urban areas with high prevalence of high female socioeconomic status, female autonomy or better availability of information and high quality family planning services might enable female rural-urban migrants' access to contraceptives than those communities without those characteristics. Higher levels of female socioeconomic status -e.g., as measured by female education, female autonomy and quality family planning services in the community have been associated with using modern methods of contraception [27] [28] [29] . As higher status women are typically higher users of modern contraceptives, migrants living in communities with a high prevalence of higher status women could acquire "knowledge and attitudes" relevant for using modern contraceptives "by communication or observation" of such women 27 . In addition, the greater prevalence of higher status women could generate a high demand for modern family planning services, a fact that could favor the use of modern methods of contraception by migrants living in those areas. Similarly, female rural-urban migrants whose destination are urban communities with high fertility desires could be in a normative environment that is discouraging of using contraceptives 30, 31 than female rural-urban migrants that went to communities with lower fertility desires. It has been argued that community prevalence of believes in favor of small family size may encourage fertility-limiting behaviors such as using modern contraceptives 30 . However, among rural-to urban migrants it could be argued that the challenges imposed by community context for using contraceptives in urban areas could be most felt by very recent female rural-urban migrants. Those are the one who are most likely to be different from long-time female urban residents because very recent female rural-urban migrants may be the one who still need to learn navigating constraints from the urban milieu and to be accustomed to urban ways of living. As Brockerhoff has argued, recent female rural-urban migrants might not use contraceptives due to "unawareness or inaccessibility of sources, or from lack of sufficient financial resources to pay for services before employment is secured" 5 . In addition, the vulnerability of newer recent female rural-urban migrants is likely to vary with the characteristics of communities of destination in urban areas. For example, those whose destination are slums or peri-urban areas with improper transportation infrastructure and poor quality health services are likely to face strong challenges for using modern methods of contraception 6 . Such challenges could include lower access to accurate information about contraceptives, lower variety of contraceptive methods offered locally and higher travelling costs to reach better quality contraceptive outlets 32 . Following the framework presented above, first we hypothesize that at individual-level, all things equal, female rural-urban recent migrants will be less likely to use modern methods of contraception than long-time female urban residents. However, after considering female ruralurban recent migrants' duration of stay in urban areas, only very recent female rural-urban migrants will be significantly different from longtime female urban residents in the use of modern methods of contraception, net of demographic and socioeconomic characteristics. Second, at community-level, we expect that female ruralurban recent migrants residing in communities of greater accessibility to family planning information will be more likely to use modern methods of contraception than their counterpart, adjusting for demographic and socioeconomic characteristics. Third, female rural-urban recent migrants residing in communities characterized by higher levels of community female socioeconomic status and female autonomy will be more likely to use modern methods of contraception, controlling for demographic and socioeconomic factors. Fourth, we expect female rural-urban recent migrants in communities of greater desired family size to be lesser users of modern methods of contraception than their counterpart, net of demographic and socioeconomic factors. Finally, residing in communities of greater family planning quality is expected to be positively associated with female rural-urban recent migrants' use of modern methods of contraception, net of demographic and socioeconomic controls. Again, we expect that, all things equal, very recent female rural-urban migrants are the one who are likely to be different from long-time female urban residents.
Data and Methods

Data
Although the recent Demographic and Health Survey (DHS) in Mozambique was in 2011, it did not collect information about the duration of stay in the current place of residence 20 . Thus, in this study we use data from the 2003 Mozambique's DHS. This is a nationally representative, probabilistic sample selected in three stages (details about the 2003 Mozambique DHS study may be found elsewhere 33 ). Of the 12,418 surveyed women aged 15-49 years, 5380 were urban residents 33 . Among the 5380 urban residents, we excluded those not having sex, pregnant women, postpartum amenorrheic, infecund or menopausal women, women having infrequent sex or breastfeeding because they were considered not at risk of using modern contraceptives. The analytic sample was 2040 women. Of those women, 446 were recent migrants and 1594 long-time urban residents. As we were interested in the effect of community context on the use of modern methods of contraception by recent female rural-urban migrants, female rural-urban migrants with six or more years in urban areas were considered as long-time female urban residents (together with female urban-natives and female urban-urban migrants). This approach is based on the assumption that female rural-urban migrants with six or more years in urban areas may have already adapted themselves to the urban environment in comparison to newer female rural-urban migrants.
Measures
Use of a modern method of contraception is a dichotomous measure indicating whether an eligible woman aged 15-49 years was using a modern method of contraception at the time of the survey. This is the study outcome measure. The modern contraceptives methods with available data were Pills, IUD, injectables, male condoms, female sterilization, implant/norplant and female condoms.
Principal predictor variable-migration status
Migration status is a dichotomous variable that divides women into recent migrants and long-time urban residents. Because we are interested in the effect of recent female rural-urban migration, only female rural-urban migrants with less than six years in urban areas were considered as recent migrants. Rural-urban recent migrant women were further divided according to duration of stay in urban areas of destination into those who were in urban areas for less than 3 years and those who had 3 or more years in urban areas. The need to separate these two groups of recent female ruralurban migrants was to take into account their differing experience of living in urban areaswhich we argue, may have implications in contraceptive use.
Community-level predictor variables
There are four community characteristics of interest which are likely to influence recent female rural-urban migrants' use of contraception in urban areas: (1) accessibility to family planning information in the community; (2) community socioeconomic status and female autonomy; (3) community fertility desires; and (4) accessibility and quality of family planning services in the community. To measure these characteristics, community-level predictor variables were created by averaging individual-level data to the DHS sample cluster (which in the present study was considered to represent a community), using all surveyed women where possible. The communitylevel predictors of interest were measured as follows:
Accessibility of family planning information
Measured as the percentage of women exposed to family planning messages in the community and the percentage of women who discussed family planning with others in the community.
Community socioeconomic status and female autonomy
Measured considering: (1) Mean years of education in the community and (2) the percentage of richest households in the community. Community female autonomy was measured by computing the percentage of women in the community that husband/partner or someone else has a final say on visits to family or relatives. accessibility and quality of family planning services, the percentage of women in the community that reported that having to take transport is a major problem for getting medical help for themselves when sick and the percentage of women in the community visited by a family planning worker in the 12 months prior to the survey were used.
Community fertility desires
Individual-level predictor variables
Individual-level variables that are likely to be associated with recent female rural-urban migrants' use of a modern method of contraception were considered. These include women's age, women's parity, women's desired family size and women's marital status. A woman's exposure to family planning messages (having heard about family planning in few months prior to the survey on the radio, or on the television, or in a newspaper or magazine), and a woman's discussion of family planning messages with others. Other controlling variables were a woman's household wealth position (richest household or not richest household), a woman's autonomy (whether husband/partner or someone else as a final say on visits to family or relatives, with "Yes", meaning that she has less autonomy), woman's education, whether a woman considers that taking transport is a major problem for getting medical help when sick, and whether a woman was visited by a family planning worker in the 12 months prior to the survey.
Analysis
Community-level and individual-level data were used to fit random intercept logistic regression models in Stata Version 11. First, we estimate the effect of being recent female rural-urban migrant on the use of modern methods of contraception in urban areas without considering migrants' demographic and socioeconomic characteristics. Second, we examine female rural-urban recent migrants' use of modern contraceptives net of individual-level factors. Third, we examine the mediating role of each of community-level characteristic of urban areas on female rural-urban recent migrants' use of modern contraceptives net of demographic and socioeconomic factors (Models 3-6). Finally, we present a full model which assesses the effect of being recent female rural-urban migrant on the use of modern methods of contraception adjusting for all variables considered in the study. Characteristics of the sample are shown in Table 1 . hypothesized that among recent female rural-urban migrants only newer recent female rural-urban migrants will be significantly different from longtime female urban residents on using modern contraceptives. We assess this hypothesis in Model 1 and 2. Model 1 finds that female rural-urban migrants with less than 3 years in urban areas are 43% less likely to use modern methods of contraception than long-time female urban residents.Model 1 also shows that female ruralurban recent migrants with 3 to 5 years in urban areas are not significantly different from long-time female urban residents on using modern contraceptives. Controlling for other factors in Model 2, we find that the odds of using modern methods of contraception among female rural-urban recent migrants with less than 3 years in urban areas are lower by 39% in comparison to the reference group. Again, we find no statistically significant difference between female rural-urban recent migrants with 3 to 5 years in urban areas and longtime female urban residents. The findings in Model 1 and 2 confirm our expectation that newer female rural-urban migrants are substantially disadvantaged in using modern methods of contraception in urban areas.
In Models 3-6 we assess how the community context of female rural-urban recent migrants' urban destinations shapes their use of modern methods of contraception. In particular, we explore whether the disadvantages that we observed among newer recent female rural-urban migrants (those with less than 3 years in urban areas) in Models 1 and 2 may be partially explained by each of the characteristics of communities of urban destinations. In Model 3 we estimate the mediating role of accessibility to family planning information in the community, adjusting for demographic and socioeconomic factors. We find that net of individual-level characteristics, newer female rural-urban migrants are significantly less likely to use modern methods of contraception than long-time female urban residents. We also find that those living in communities with high percentage of women who discussed family planning with others are more likely to use modern methods of contraception than their peers residing in communities with low percentage of women who discussed family planning with others.
In Model 4, we assess the mediating effects of community socioeconomic status and female autonomy, net of demographic and socioeconomic factors. We see that female rural-urban recent migrants with less than 3 years in urban areas continue to be negatively associated with using modern methods of contraception net of individuallevel characteristics. Model 4 also reveals that residing in a community with high level of female education or in a wealthy community has a positive effect on using modern contraceptives. Communitylevel female autonomy has no significant association with using modern methods of contraception, accounting for other factors.
In Model 5 in which we assess the mediating influence of desired family size in the community, we find that on average, each additional desired child in the community decreases the odds of using modern methods of contraception by about 60%, adjusting for individual-level factors. Model 6 assesses the mediating influence of accessibility and quality of family planning services. We find that those living in communities with major problems of transport are substantially less likely to use modern methods of contraception, net of demographic and socioeconomic factors. Although being in the expected direction, the percentage of women in the community that were visited by family planning workers in 12 months before the survey does not reach statistical significance. Finally, Model 7 examines the effect of being recent female ruralurban migrant on the use of modern methods of contraception adjusting for all characteristics considered in this study. Newer female rural-urban migrants continue to be substantially disadvantaged in using modern methods of contraception compared to long-time urban residents. Interestingly, however, all community-level factors previously significant lost their statistical significance except the prevalence of desired family size in the community, which continues to have a substantial influence on the use of modern methods of contraception. Excluding the prevalence of desired family size in the community from the full model, most of other community-level variables become statistically significant (results not shown).
Most of the Models in the study show a significant community-level random intercept, which suggests that even considering the included variables there is still variation across communities in the use of modern methods of contraception. For example, the standard deviation of 0.286 in the final Model indicates that the odds of using modern methods of contraception for a woman in a community standing one standard deviation above the mean are approximately 33% higher compared to her peer in an average community [exp(0.286)=1.33].
Discussion and Conclusion
In this study we hypothesized that among recent female rural-urban migrants there might be differences in using modern methods of contraception owing to the duration of stay in urban areas. Newer recent female rural-urban migrantse.g., those with less than 3 years in urban areasmight encounter several barriers to using modern methods of contraception. Some of those barriers might include the lack of proper knowledge about family planning services in the new destination area or having to live far from health care services. The analysis we presented above showed that it is the newer female rural-urban migrants -e.g., those with less than 3 years in urban areas -who are most vulnerable to non-using modern contraception. Indeed, recent female rural-urban migrants with less than 3 years in urban areas are about 39% less likely to use modern methods of contraception than longtime female urban residents. We also found that female rural-urban migrants with 3 to 5 years in urban areas are not significantly different from longtime female urban residents in respect to using modern methods of contraception. It is likely that female rural-urban migrants with 3 to 5 years in urban destinations may have gotten some job or made strides in learning to navigate the constraints faced by recent female migrants in urban areas. Lee and Pol have argued that accessing jobs in urban areas encourages rapid adaptation to urban lifestyle including the use of contraceptives 34 . This study adds to previous studies of the relationship between rural-urban migration and contraception use in sub-Saharan Africa by specifically examining how the characteristics of destination communities in urban areas may mediate recent female rural-urban migrants' use of modern methods of contraception. We found that living in a community with high percentage of women who discussed family planning with others, in a community with high level of female education or in a wealthy community has a positive effect on using modern contraceptives net of other factors. It is possible that living in a community with elevated levels of higher status women (e.g., those communities with higher levels of female education or wealthy women) may increase access to modern contraceptive through generating a higher demand for such services. Furthermore, higher status women could diffuse to lower status women information about contraceptive use and availability 27 . This study also found that residing in a community with major transport problems was highly associated with less use of modern methods of contraception adjusting for other factors. The association between residence in a community with major transportation problems and lower use of modern methods of contraception could be due to the lower supply of contraceptives in such communities and to the inability of female residents on those communities to reach high quality health care units and other outlets of modern contraceptives owing to transportation barriers. Indeed, previous studies have indicated that most rural-urban migrants in sub-Saharan Africa (especially newer migrants) tend to live in periurban areas with inadequate transportation infrastructure and poor quality health care services 6 . When considering all the individual and community-level variables, this study found that among community-level characteristics of destination areas, only residence in a community with a higher concentration of women with higher levels of desired family size kept a statistically significant association. We found that net of all variables, on average, each additional desired child in the community reduced the odds of women's use of modern methods of contraception by about 50%. The overwhelming negative influence of desired family size on the odds of using modern methods of contraception may be revealing the strong pronatalism which is still dominant in most of urban sub-Saharan Africa. Although fertility has been decreasing in urban sub-Saharan Africa, in most cases, the pace of reduction has been slower due to the strong desire for children and its negative influence on using modern contraceptives 35 . Previous studies have found that strong fertility desires are substantially negatively associated with using modern contraceptives 30 . Overall, the findings regarding rural-urban female migrants' use of modern contraceptives in urban Mozambique appear to be consistent with rapid adaptation to urban conditions as after 3 years in urban areas, migrants behave like natives and settled migrants. As rural-urban migration in Africa continues significant and urban fertility continues high in many countries of the region, these findings may have implications for understanding the dynamics of fertility in urban areas and for promoting the reproductive health of recent migrants in those areas.
